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(57)  The heat exchanger is particularly for ovens for
food cooking comprising a radial fan (2), and is associ-
ated with a burner (3) supplied by a blower. The heat
exchanger has a first part of pipe (4) into which the com-

A heat exchanger for ovens for food cooking

bustion gases are made to flow, which makes an almost-
complete circuit of the radial fan (2) before bifurcating
into at least two pipes (5) which extend around the radial
fan (2).
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Description

[0001] The heat exchanger of the invention is of the
type which surrounds a radial fan which causes the vec-
tor fluid (for example air or air and steam) to circulate
and is supplied with hot gases produced by combustion
of a burner.

[0002] Heat exchangers of this type are known and
are constituted by a pipe, spiralwound about the radial
fan and preferably provided with internal elements
which cause the fluid to spin, creating a turbulence
which increases heat exchange. A burner is predis-
posed at one end of the pipe and is equipped with a
blower to convey the hot combustion gases into the
pipe. The other end of the pipe discharges directly to the
environment or into a chimney flue.

[0003] Another known device, illustrated in European
publication EP 0 856 705, teaches a heater constituted
by a pipe, internally of which the hot gases produced by
a burner flow, which pipe surrounds the fan without but
notin aspiral; itis instead bent to give rise to two branch-
es arranged side-by-side and parallel, and united by a
360° free curve. This free curve absorbs heat expansion
factors, so that the points where the pipe is fixed do not
suffer these effects.

[0004] The above prior art realisations, however, ex-
hibit numerous drawbacks and limitations.

[0005] One limitation is constituted by the fact that the
arrangement of the pipes around the fan does not guar-
antee complete and sufficiently uniform coverage of the
most-ventilated zone situated peripherally about the
fan. This has a negative effect on the heat exchange
efficiency.

[0006] Other limitations derive from the existence of
a non-optimal thermal exchange situation internally of
the pipes.

[0007] The main aim of the present invention is to ob-
viate the above-mentioned drawbacks in the prior art.
[0008] An advantage of the invention consists in the
fact that it provides very good heat exchange efficiency,
obviating the need to apply means for increasing the
heat exchange which would lead to constructional com-
plications rendering good cleaning of the device very dif-
ficult if not impossible.

[0009] A further advantage of the invention is that
thanks to the efficiency of the heat exchange obtained
in proximity of the fan, the vaporisation of the water (in
the case of mixed ovens, with direct steam-production)
occurs directly on the pipes instead of by means of ad-
ditional means. This is more economical and favours
uniformity of distribution of steam and temperatures in-
ternally of the cooking chamber in which the exchanger
is installed.

[0010] A further advantage of the invention is that the
burner is located in a closed cage internally of the com-
bustion chamber, which in turn is located in the cooking
chamber. This arrangement is very safe because should
the gas supply malfunction, or the burner itself, risk of

10

15

20

25

30

35

40

45

50

55

gas escape is nil, as the gas supply circuit to the com-
bustion chamber represents a single and completely
sealed entity.

[0011] A still further advantage arises from the use of
a burner of a type where the mixing of the air and the
fuelis done in three successive stages, producing a very
long flame which projects well into the pipe itself.
[0012] These aims and advantages and others be-
sides are all attained by the invention as it is character-
ised in the appended claims.

[0013] Further characteristics and advantages of the
present invention will better emerge from the detailed
description that follows of some preferred but non-ex-
clusive embodiments of the invention, illustrated purely
by way of nonlimiting examples in the accompanying fig-
ures of the drawings, in which:

figure 1 is a schematic perspective view of the in-
vention;

figure 2 is an enlarged-scale partially-sectioned de-
tail of figure 1;

figure 3 is a schematic frontal view;

figure 4 shows an enlarged-scale view of a detail of
figure 3, sectioned according to line I-1 of figure 3;
figure 5 is the same detail as in figure 2, but relating
to a further embodiment of the invention.

[0014] With reference to the figures of the drawings,
1 denotes in its entirety the cooking chamber of a food-
cooking oven in which a heat exchanger device is in-
stalled. The heat exchanger surrounds a radial fan 2 and
is associated to a burner 3 supplied by a blower.
[0015] The burner 3isinside the combustion chamber
which in turn is located in the cooking chamber 1. The
above-mentioned combustion chamber is schematically
subdivided into two parts by the presence of a dia-
phragm for regulating the inflow of air needed for com-
bustion. The gas infeed and the combustion air are sup-
plied upstream of the diaphragm through two separate
circuits, while mixing of the two is done downstream
thereof.

[0016] Should there be a malfunctioning of the flame-
detecting safety device, the arrangement of the above-
described components is nonetheless very safe, as
even in the most difficult situations the gas mix cannot
exit to outside the combustion chamber upstream of the
diaphragm, but can only escape through the pipes 5
connected to the evacuation system.

[0017] The burner is preferably of the type where the
mixing of the air and fuel is done in three successive
stages, producing a very long flame which projects well
into the pipes of the exchanger.

[0018] The heat exchanger comprises a first part of
pipe 4, into which the combustion gases flow, which, af-
ter completing a circuit around the fan 2, bifurcates into
at least two pipes 5 which extend around the fan 2 with
respective axes lying in parallel planes to the plane con-
taining the axis of the first part of pipe 4.
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[0019] The parallel planes containing the axes of the
pipes 5 and the axis of the first part of pipe 4 are per-
pendicular to the axis of rotation of the radial fan 2.
[0020] The pipes 5 are arranged so that they com-
pletely surround the radial fan 2.

[0021] The terminal parts of the pipes 5 open into a
manifold 6 which is in fact a chamber passed through
by the initial parts of the pipes 5 themselves.

[0022] The manifold 6 communicates directly with a
discharge 10 by means of which the combustion fumes
are expelled after having rendered a substantial part of
their heat energy.

[0023] The first part of the pipe 4 bifurcates into the
two pipes 5 through a connecting chamber 8 contiguous
to the manifold 6 chamber.

[0024] The manifold 6 chamber is divided by a divid-
ing wall 9 which has the task of keeping the exiting flow
of exhaust from the pipes 5 separate up until the mo-
ment of discharge.

[0025] In the illustrated embodiment the manifold 6
and the chamber it describes are parellelepiped in
shape.

[0026] The burner 3 is preferably of the type where

the air and combustion fuel mixture is done in three stag-
es, producing a very long flame which projects well into
the first part of the pipe 4, thus improving heat exchange
values.

[0027] The internal sections at any point in the first
part of the pipe 4 and the two pipes 5 are completely
free, i.e. they do not have any obstruction elements to
cause combustion fuel turbulence with the aim of im-
proving surrendering of heat therein.

[0028] The external surfaces of the first part of pipe 4
and the two pipes 5 are smooth.

[0029] The bifurcation at the connection chamber 8
breaks up smooth laminar flow of the gas current, thus
improving heat exchange and therefore the efficiency of
the heat exchanger.

[0030] These conditions, together with the complete
and regular covering of the more ventilated peripheral
zone, enable better heat exchange conditions to be
achieved, combining a greater overall exchanger effi-
ciency with a considerable constructional simplification
(smooth pipes), which makes the device much more ad-
vantageous both in terms of being much easier to clean
and (with reference to mixed-type ovens directly produc-
ing steam) in terms of enabling vaporisation to be car-
ried out directly on the external surfaces of the pipes,
with no need for additional means to achieve this effect.
[0031] In a further embodiment of the invention, not
illustrated in the figures of the drawings, the manifold in
which the part of pipe 4 meets the part of pipe 5 is con-
stituted by two physically separate chambers; a first re-
alising the bifurcation of the part of pipe 4 into the two
pipes 5; a second causing the combustion gases to flow
together into the single discharge. The shape of these
two half-chambers is not necessarily parellelepiped.
[0032] A further possible embodiment, illustrated in
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figure 5, includes a Y-connection 7 between the part of
pipe 4 and the pipes 5, which Y-connection forms the
bifurcation, downstream of which the pipes 5 reach the
discharge 10 separately.

[0033] In a further embodiment, illustrated in figure 6,
a T-connection is included between the pipe 4 and the
pipes 5, which T-connection forms the bifurcation,
downstream of which the pipes 5 reach the discharge
10 separately.

Claims

1. Aheatexchanger device for ovens for food cooking,
of a type which surrounds a radial fan (2) and is as-
sociated to a burner (3) supplied by a blower, char-
acterised in that it comprises a first part of pipe (4)
into which combustion gases flow, which first part
of pipe (4), before completing a first circuit around
the radial fan (2), bifurcates into at least two pipes
(5) which extend around the radial fan (2).

2. Theheatexchanger of claim 1, characterised in that
the pipes (5) extend around the radial fan (2) and
have axes lying in parallel planes to a plane con-
taining an axis of the first part of pipe (4).

3. The heat exchanger of claim 1 or 2, characterised
in that the parallel planes containing the axes of the
pipes (5) and the axis of the first part of pipe (4) are
perpendicular to an axis of rotation of the radial fan

(2).

4. The heatexchangerof claim 1, 2 or 3, characterised
in that the pipes (5) almost completely surround the
radial fan (2).

5. Theheatexchanger of claim 4, characterised in that
terminal parts of the pipes (5) open into a manifold
(6) which identifies a chamber passed through by
initial parts of the same pipes (5); the manifold (6)
leading directly to a discharge (10).

6. The heat exchanger of claim 5, characterised in that
the first part of pipe (4) bifurcates to become the
pipes (5) through a connection chamber (8) which
is contiguous to the manifold (6) chamber.

7. The heat exchanger of claim 6 or 5, characterised
in that the manifold (6) chamber is divided by a di-
viding wall (9) which keeps exiting flows of exhaust
emanating from the pipes (5) separate up until the
discharge (10).

8. The heat exchanger of claim 5 or 6 or 7, character-
ised in that the manifold (6) and the chamber con-
stituting the manifold (6) are parallelepiped in
shape.
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The heat exchanger of claim 4, characterised in that
the part of pipe (4) bifurcates into the pipes (5) ex-
tending around the radial fan (2) by means of a Y-
connection (7).

The heat exchanger of claim 4, characterised in that
the part of pipe (4) bifurcates into the pipes (5) ex-
tending around the radial fan (2) by means of a T-
connection.

The heat exchanger of claim 9 or 10, characterised
in that the pipes (5) reach the discharge (10) sepa-
rately.

The heat exchanger of any one of the preceding
claims, characterised in that the burner (3) is of a
type which projects a flame a considerable dis-
tance.

The heat exchanger of any one of the preceding
claims, characterised in that the first part of pipe (4)
and the at least two pipes (5) have smooth external
surfaces.

The heat exchanger of any one of the preceding
claims, characterised in that internal sections of
passage of the first part of pipe (4) and the pipes
(5) are completely free of obstructions.
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